I. INTRODUCTION
Applied computational and visual electromagnetics software packages are now widely used in engineering practice. The rapid growth in the communications and high-speed electronics industries is demanding more and more electromagnetic simulation software packages. It is very important to introduce the concept of computational electromagnetics in undergraduate engineering courses. Without a detailed knowledge of computational, electromagnetics, graduate engineers could not use these commercial available software packages to design the electromagnetic products efficiently. Most commercial software'-packages are "black-box" based packages and designed for electromagnetic simulation ,for product development. Vendors do not consider the need for teaching and learning of computation methods and algorithms in the classroom. Inexperienced engineers may need a few months or more to learn how to use these packages properly. ACVEM as shown in Fig. 1 is implemented by using the MATLAB based integrated programming language and its builtin plot functions. To, help the teaching and learning of numerical computation techniques and computation algorithm in electromagnetics, the following features have been considered: 0 Data input using GUI. 
PRE-PROCESS USING COMMON GUI FEATURES
. ACVEM has interactive GSJI features for pre-process. The user can add a selfdeveloped numerical method or PDE solver as a module into ACVEM for different applications under the same Gt'I working plari;r,nn. 'The ACVEM allows the user to choose particuiatr numerical method from Numerical ~~~~~~~~~~~s in the GUI working platform. Alter the user selects a particular numerical method, the model attributes can be defined on the common GUI working platform as shown in Fig. 2 . 
IV. MODULERIZED INTERACTIVE COMPUTATION SYSTEMS
Since ACVEM is a modularized computation system, various numerical methods can be added or built into ACVEM system by the user. Unlike the "black-box" based program structure . in traditional computation software packages, the numerical computation module in ACVEM uses an "openbox" structure After the appropriate representations of the data have been constructed, information can be superimposed onto the surface, to provide further insight into the complex character of electromagnetic phenomena. ACVEM visualization system will simplifl the task of interpreting results [4, 5, 6] . MATLAB built-in plot functions are implemented into the ACVEM program. Figure  5 shows the 3-D radiation pattern calculated by the method of moment. Figure 6 shows the computation results calculated by FDM. The MATLAB built-in plot functions are used in the ACVEM program. 
VI. CONCLLJSIONS
The development of ACVEM -a CAT/CAL tool for numerical computation and visualization of electromagnetic fields is discussed. Various numerical methods have been modularized and built into ACVEM, which can be used to solve application problems in the classroom. GUI features and the modularized computation systems are developed for choosing numerical computation methods, the pre-process and adding more numerical computation features in ACVEM. Several application problems as the examples are shown and visualized by using a MATLAB based integrated programming languages in ACVEM. Future work will concentrate on developing 3-D computation systems, interactive visualization and animation systems.
